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Effects of Nicotine oh 31-ood Pressure, Blood Lipid Profile, Endocrine 
Activities and Pathology of Spontaneously K;.T?ertensive and Nomotersive Rats 

( 

5. Proposed storting date. , 

^ January 1, 19TU 

6 Estimated lime to complete. 

two y^ars 

’ 7. Brief description of specific reseoren oims: , . . ..> 

The proposed investigation is being submitted to continue our previous 
research, ’’Acute and Chronic Effects cf Nicotine and Pathology in Spontaneousliy 
Hypertensive and Normotensive Hale Rats,” avarded under CTR Grants 833.; 833R1. 
Furthercore, an additional goal of the investigation is a detailed study of the 
plasma lipid profile (cholesterol* FFA, triglycerides, phospholipids) in test 
and control spontaneously hyperterslve and normotensive rats. Initially, the 
investigation sought to determine possible synergistic and cuczul'ative hy'per- 
tensive or hypotensive effects contribute! by acute subcutaneous and- chronic 
(oral) adhinistration of nicotine to a genetically selected strain of spon¬ 
taneously b>'vertensive rats (SHR) and a norr.ctensive strain-of Wistar rats (NR), 
It was anticipated that the study of various biochemical, physio¬ 

logical and morphological differences in treated and untreated hypertensive and 
nomotensive animal's sacrificed at various age levels would contribute further 
knowledge of plasma cholesterol, FTA, Na’’’, K'*' and glucose r.etabolis'n and re¬ 
gulation as well as evidence of endocrine relationships to hypertension. Con- 

.sequently, biocne-uiicalJ evaluations have Included plasma corticosterone, adrenal 
corticosterone, adrenal catecholamines ('epinenhrine, norepinephrine and total 
catecholamines), pliasiaa glucose, FFA, total plasma proteins, plasma Na"*" And 
KT^ levels and urine assays of IT-ketosteroid titers (androgens). 

An additional objectxve was and is to determine via detailed macroscopic 
and histologiical examinations the gradual etiological and progressive devel— 

^ opment of cardiovascular and related pat.hologies in' the spontaneou**ly hypertenGt-^ 
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^8. Brief s\otemen\ of working HypotKesiv. 

Since the present investigation encompasses manifold aspects, the proposal 
primarily intended to determine the relationship and possible mechanisms via which 
nicotine may induce hypertension and/or hypotension during acute and/or prolonged 

• administration of the drug. Thus, the investigation attempted and intends to- ex¬ 
plore alterations in various hormonal titers and hiochemical parameters to determine 
the role of nicotine and hormones on blood pressure levels as well as certain aspects 
of carbohydrate, fat and salt metabolism and regulation, etc. Thus, biochemical 
(adrenal catecholamine and corticosterone and plasma corticosterone, glucose, chol¬ 
esterol, FFA, total protein, and Na"^ and KT^ levels and tirinary 17-ketosteroids) as 
well as organ weights and' histological preparations will be measured to ascertain 
adrenomedullary, glucocorticoid, mineralocorticoid and perhaps* gonadal (urinary IT- 
ketosteroid)' role on blood pressure regulation due to nicotine. 

To date, testing of male spontaneously hypertensive and normotensive rats 
(Wistar strains) in an unanesthetized state with 2.28 mg/kg of nicotine alkaloid per 
day have not revealed a bLphasic effect as reported by Wenzel et al (31,32) with 
anesthetized female Sprague-Dawley rats (normotensive). Since Wenzel et ad (32) 
reported hypotensive effects with higher doses in the normotensive Sprague-Dawley 
rats, the question arises whether male Wistar rats are more susceptible to- equivalent 

(see attached sheet p.ll) 

9. Details of experimental design and procedures (append extra pages as necessary) 

Five week old immature male rats of the spontaneously hypertensive strain (SHR) 
developed by Okamoto and Aoki (lU) and normalO^R)Wistar rats (Carvorth, Inc.) will 
be obtained from appropriate breeding laboratories. Hypertension is usually observ¬ 
able at 2 months of age in the SHR (20). Upon arrival all animals will be weighed 
on a Torbal Balance and carefully examined for signs of physical disability and 
ill-health. All rats will be housed in plastic cages (9"xll’*xl5”) in groups of 
^ rats per cage and weighed at weekly intervals. The animals will be permitted 
^ to acclimate for a 1 week period and will be supplied with Purina Lab Chow for 

food and permitted to drink water ad libitum. To determine the progressive devel¬ 
opment of spontaneous hypertension in the SHR rats, systolic blood pressure will be 
measured in the SHR groups as well as the normotensive rats (NR) at 6, 9, and 11 
week age periods. The indirect tail-cuff method using the Narco-Biosystems Phys- 
iograph (Desk Kodel will be used on unanesthetized rats for the systolic 

blood pressure measurements. Each rat will be prewarmed in an incubator for 15 
minutes at 35 C prior to transfer to a Narco-Bio systems rat holder-wanning unit 

(3T c). 

At the comple-zion of the 3 prelimitiary blood pressure readings, ratsof each 
of the spontaneously hypertensive and normotensive groups will be matched according 
to systolic blood pressure and body weight for separation into appropriate test and 
control SHR and HR groups (k groups). 

Commencing at 11 weeks of age after determination of base-line systolic blood 
pressures, nicotine alkaloid (Eastman Kodak) will be administered' subcutaneously, 
twice daily at 9:00 A.M. and ^1:00 P.M, The dose will be divided to ensure that 
the total dosage approximates 2.23'mg/kg/day. This has been calculated to be 
equivalent to 2 packs of cigarettes/day. On week-ends, oral administration proced¬ 
ures will be used by supplying drinking, water containing appropriate doses of 
nicotine alkaloid based on water ccnsunption measure-aents, * When injiected sub¬ 
cutaneously, the nicotine will be administered in the form of a slow absorption 
and releasing aqueous vehicle by dissolving the appropriate nicotine concentrations 
in a sterile 2% glycerin - 2% gelatin preparation. Control spontaneously hypertensive 
and normotensive rats will receive corresponding injections of the 2% glycerin - 2% 
gelatin preparations. 
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10* Space ond {acililiei ovaUbble (wKcn elsey^Kere than item 2 indicates, state location): 

• a) The space and facilities available at the Laboratories for Therapeutic Research, 
Brooklyn College of Pharamcy are as follows: 



The Mboratories were designed for the purpose of conducting aniinal 
investigations in physiology, pharmacology, endocrinology, biochemistry, and 
experimental therapeutics. It is a Laboratoiy which is equipped for work in all of 
these'fields and possesses histological, microscopic, biochemical and animal-surgical 
equipment necessary for the conduct of detailed investigations. 

The fimimaJL rooms are air-conditioned, the animals are housed in metal cages * 
and an automatic cage-washing machine is available* The permanent equipment in 
addition to the cages includes: (l) Leitz Ortholux Binocular i'licroscope, (l) 

Sartorius Seiecta Precision balance, (l) F.P,E* Precision balance, (2) ovens, (2) 
Incubators, (*2) Refrigerators, (l) Freezer, (l)' Turner Fluorometer, Model 110, (l)' 
Coleman Spectrophotometer, Model 6, (l) Spectronic 20 (Eausch Jc Lomb), fl) Servall 
Centrifuge, (l) Adams Dynoc Centrifuge, (l) Torbal Torsion Balance, (l) Bausch and 
Lomb freezing and (l) Spencer rotary paraffin microtome, a Technicon for processing 
histological specimens, (l); Beckman pH Meter, (2) A.H. Thomas shakers, (l) De¬ 
mineralizer Unit (BarnsteadO^, (l) Corning AG-1 Glass Distilling Apparatus, (l) Hot 
plate, (l) Stir-Jack, (l)Elconap Constant Temperature Water Bath, (l) Friden 
Calculator, (l)' Friden 130 Electronic Calculator, (l) Marchant Gogito 5^6 PR 
Calculator, (.l)' General Radio Oscillator, Type 1210 C and amplifier, (l)- Audiogenic- 
Stress Belling Chamber, (l) Stainless Steel Pipette Washer and a miscellany of 
glassware and accessory equipment, (l) Harco-Blosystems, Desk Modtel DMP-Ub, 
Physiograph and accessory equipment for systolic blood pressure measurements. 

The animals are housed in an air-conditioned room approximat^Ly 22’ x 2T’ 

(59^ sq. ft,), provided with an exhaust system, which* can contain 8-9'animal racks. 
Cages for mice or rats are available depending upon the particular study. The 
animal room contains water facilities and a drainage system for proper sani- 

(see attached sheet page 19') 


11. Additional facilities required: 



\ 
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12. Biographi’cal sketches of investigator(s), ond other professional personnel (append): 

A.S.V/oltman (pages 21-2^), V.M, Yermakov (pages 25~2T), S. Schwan (pages 28-29) 

13. Publfcotions. (five most recent and pertinent o^ »nvestigator(s)t append'lisi, and provide reprints if avoilbble). 
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14. Firit year budgets 

A. Salaries (give names or state "to be recruited") 
ProFessional (give % time of investigator(s)' 
even if no salary requested) 


% time 


Amount 


A, Stanley Weltman, Pb.D, 
Valentin M. Yermakov, M.D. 
Stefan Schwan, M.D* 


Technical 


Vi Jay Pandbi, M*S. 
Leroy Johnson, B.S. 
Katilal Vaidya 
Caretaker 

Pathology Technician 


P4CtS& 


B. Consumable supplies (by major cofegpnes) 


Sub-Total for A 


Wistar and Spontaneously Hypertensive Rats 
Feed and Bedding 

Glassvare, Chemicals, Recording Physiograph 
Paper, Linens, etc. 

Pathology-Technical stains, slides, chemicals, etc. 


SubJotoH for B 


C. Other expenses (itemize) 


Publications 


1250 ' 

1100 > 


Sub-Total for C 
Running Total of A -h B -f C 

D. Permanent equipment (item!ze)i 

Thin Layer Ghronatography Apparatus 
(Tanks; U.V. Lamp; Plates; etc. 

Flame Photometer (Coleman if2\\ HA and K) 

Furnace, Ashing Oven and Temperature Control 


“ E. Indirect costs (1 5% of A + B-iiC) 

15. Estimoted future requirements: 

_ Salaries Consumable Suppl. 


9200 


Sub-Total for D 


Total request 


Other Expenses Permanent Equip, 


$200 


REDACTED 


Indirect Costs Tola 


$8010 



REDACTED 
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16. Other sources of finondal support; 

Ust financial support from all sources^ including own institution, for this and related research projects. 

CURRENTLY ACTIVE 


. Source Inclusive 

Title of Project (give grant numbers) Amount Dotes 

Laboratories for Therapeutic 
Research 

Research Institute of The 
Brooklyn College of Pharmacy, 
is a non-profit basic research 
institution at. Brooklyn College 
of Pharmacy. Costs of Plant ; 

Operation are Jointly shared* 
by the College and the 
Laboratories. Expenses for the 

Laboratories Operation are from ' 

private contributions. 



Title of Project 


PENDING OR PLANNED 
Source 

(give grant numbers) Amount 


Inclusive 

Dales 




It IS understood' that the investigator and institutional 
officers in/ applying for a grant have read and accept 
the Council's ''Statement of Policy Contaming Conditions 
and Terms Under Which Project, Grants Are Made." 


Checks payable to 

rookl yn Col l ege of Ph armacy_ 

Mailing address for checks 

6QQ Lafayette Ave., Brooklyn, N.Y. 112l6 


Principal investigator 

Typed Nome A. Stanley Weltman, Ph.D _ 

Signature DateTi/l6Zl3_ 

Telephone_ ?1 ? ¥A 2-17,QQ _ 

Area Code Number Extension. 

Responsible officer of institution 

Typed Name Seymour Schertz ____ 

Title_ Comptroller __ 

5,3n„„,e 1 / 16/13 

Wophono 21g-m2-l,0l,0' _^_ 
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Item #7. Brief Description of Specific Research Aims 


and normotensive rats as related to age and prolonged’ nicotine administration* 
Histological preparations and examinations of the heart, aorta, pulmonary 
artery, renal blood vessels, mesenteric blood vessels, brain, Itmgs, fundus 
of the eye, l\ings, kidneys, testes, liver, spleen, thymus, pituitary and 
pancreas have and will be used to determine the extent of associated cardio¬ 
vascular pathology and endocrine involvements in the respective organs. The 
frequency and extent of cardiac infarctions (scarring and hypertrophy), per¬ 
iarteritis nodosa, nephrosclerosis, cerebral and lung pathologies will be 
carefully assayed. Thus, this intensive biochemical, endocrine and histological 
study associated with repeated measurements of systolic blood pressure and body 
growth should aid in determining the degree of pathological involvements and 
nicotine-related effects in spontaneously hypertensive and normotensive rats. 

This investigation should aid in clarifying present day Inconsistencies, and 
ambiguities concerning possible hamiiful, neutral or beneficial influence of 
nicotine intake to man and its possible involvement with essential hypertension. 

Of added import, the recent findings of significant decreases in total chol¬ 
esterol levels in 6 and 29 week studies (oral, 2.28 mg/kg/day of nicotine alka¬ 
loid) in the spontaneously hypertensive test rats merit further investigation- 
regarding the effects of nicotine on the blood lipid profile. 

Various investigators have reported no apparent increased activity in the 
renin-angiotensin system of the SHR strain (90, 9T)« Additional research have 
likewise indicated no evidence that the renal humoral pressor system of the SHR 
was hypereactive (92) or that renin was increased in the SHR (76). Others have 
reported that the SHR seem to be hyperresponsive to the hypertensive-inducing 
effects of rat kidney extracts (93). During the investigation, procedures will 
be attempted to assess the possible effect of nicotine on the renin-angiotensin 
system of the spontaneously hypertensive and normotensive strains. 

The habit of smoking tobacco has long been suspected and accused of being 
an etiological factor leading to cardiovascular diseases (hypertension, arterio¬ 
sclerosis, artherosclerosis, etc.) (l-ll)‘. Epidemiological and statistical 
studies have claimed a greatly increased risk of coronary heart disease, mor¬ 
bidity, and mortality from cardiovascular disease in smokers than in non-smokers 
(12, 13). 

Ill' recent years (l4) a strain of spontaneously hypertensive rats (SIIR.) has 
been selectively bred, which various investigators consider to be most appropriate 
for studies relative to essential hypertension (lU-l6), Various extirpative, 
as' well as exogenous hormone procedures have been used to demorstrate and test 
the active role of the pituitary-adrenal axis and pituitary-thyroidal role in 
inducing and maintaining the hypertensive state in the SHR strain (lT» l8') . 

Other investigations, have demonstrated the contributing role of the adrenal 
medullary activity and catecholamine output with the development-of the spontaneously 
hypertensive state (19-21). Evaluation of pathological changes in blood vessels, 
heart, kidneys, brains, etc. of the spontaneously hypertensive rats (22) have 
paralleled changes found in cardiovascular diseases and essential hypertension 
in man. 

Considerable epidieraiological and pathological studies have been devoted 
to determine effects and association of tobacco smoking to emphysema, chronic 
bronchitis, cardiovascular diseases and lung cancer (U‘, 7). It has been cited 
statistically that heavy smokers have higher mortality rates from coronary heaxt 
disease than non-smokers (U). Whether the habit of smoking tobacco can be 
related to the development of hypertension and coronary diseases has, thus., 
long been the subject of much discussion (^,7) 
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Item #7. Brief Description of Specific Research Aims 


In doses absorbed by cigarette smokers during and shortly after smoking, 
nicotine has been found to increase heaurt rate, raise arterial pressure, dilate 
arterial blood vessels of muscles, while contracting those of the skin, increase 
cardiac output (9) and reduce the skin cemperature of the extremities ( 23 ). 
Mcotine, thus, produces a complex array of cardiovascular responses and hemo¬ 
dynamic effects in which the precise mechanisms cannot be readily defined ( 2 U). 

In considering the pharmacological actions of nicotine, low doses stimulate 
the sympathetic ganglia, aortic and carotid chenioreceptors and catecholamine 
i*plGase from the adrenal medulla which can cause increased blood pressure and 
heart irate changes (25)'. ~ Large doses block ganglionic transmission.In * 
addition*, nicotine also stimulates ganglia of the parasympathetic system 
and the pulmonary and coronary arterial receptors which induce lowering in- 
blood pressure and heart rate values ( 25 ). 

It is evident from smoking studies in man ( 5 > 23) and animals ( 26 , 2 ?) 
that acute tobacco smoke and/or nicotine produce transient increases in blood 
pressure, etc. In epidemiological studies of tobacco smoking effects, Hadley 
( 28 ) reported that the average blood pressxzre of smokers was somewhat less than 
non-smokers. Hammond and Horn ( 29 ) and Damon (7) were unable to establish a 
relation between cigarette smoking and hypertension. Blackburn, et al. (l) 
also reported lower distinct tendencies of systolic and diastolic blood pressure 
in chronic smokers but found higher basal pulse rates and resting pulse rates 
in smokers. Smoking has also been reported to cause laxger rises in blood 
pressures of hypertensive subjjects than in normal subjects ( 3 ). 

Chronic studies with animals, involving effects of nicotine on blood 
pressure have also been inconsistent. In part, these inconsistencies may 
be related to differences in species, strain, sex, dose, mode of administration, 
blood pressure procedures, etc. Haag et al. C 26 ) exposing rats to chronic 
cigarette smoke for 2 years reported that tobacco smoke did not. produce 
-significant differences in blood pressure, evidence of hypertension hut 
‘reported tendencies, of lower blood pressure veilues towards the end of the 
study. In contrast, rabbits administered ni'couine alkaloid in drinking water 
revealed significant and cumulative increases in systolic blood pressure 
from 0 - 2U weeks (30):. However, with famale rats Wenzel et al. ( 31 ) reported 
that chronic oral administration for 55 weeks with a nicotine dose of 2.28 
mg/kg/day ec^uivalent to 2 packs of cigarettes per day exerted a biphasic 
effect on blood pressure. Initially systolic blood pressure readings of 
anesohetized rats showed gradual increases up to 20 weeks followed by subsequent 
diepressor effects on blood pressure upon continued nicotine administration. 

Larger oral doses (3.^^ and U .56 mg/kg/day), however, induced only depressor 
or hypotensive effects on* the systolic blood pressure levels (32). Administration 
of either the "low'^ or *'high” oral doses of nicotine alkaloid to renal 
hypertensive rats lowered systolic blood pressures to below control levels once 
renal hypertension) was established (32). Bhagat (33) administering nicotine 
subcutaneously for 6 weeks and Westfall (3^) for 8 weeks to rats reported 
gradual and significant increases in systolic blood pressures. 
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’^tem # 7 . Brief Description of Specific Research Aims 










There have been conflicting reports regarding the association of smoking 
vith blood cholesterol levels* Several investigators. (7,35) have reported 
higher values in smokers, but Blackburn et al. (l) did not observe a statistically 
significant difference* Others ( 36 ', 37) have reported a statistical relationship 
between cigarette smoking and elevated serum lipids* Kershbaum et al. ( 38 , 39) .i'-'-’ 

has demonstrated that free fatty acid's are rapidly mobilized in man and dogs 
after cigarette smoking or nicotine administration. These changes resulted . \ 
from the nicotine stimulated secretion and release of adrenal catecholamines (40). 

The possibilities of heightened levels of blood cholesterol, IJpids and free , 
fatty acids due to* smoking or nicotine have significance in view of claims of - 
direct relationships between smoking and atherosclerosis. Moreover, it has ;* 

been reported that rabbits fed a cholesterol diet and administered nicotine '^ 

showed an increase in serum cholesterol ajid the degree of aortic atherosclerotic 
lesions 04l). It should be noted that Kershbaum et at* (8) reported significant , ' . 
increases in'the serum cholesterol levels of dogs administered nicotine for 6 
weeks but no significant changes in triglyceride levels. However, Wenzel and 
Beckloff (42) reported that rabbits administered nicotine and fed a minimal 
( 0 . 1 ^) cholesterol diet sho^’^d significant increases in both plasma cholesterol 
and phospholipid. . ’ ' 

Other biochemical investigations, have similarly been diverse. Whereas, 

Blackburn et al. (l) reported higher fasting blood sugar levels in smokers, 

Roth and Schick (3) claimed that fasting blood sugar levels did not rise 
appreciably after and during smoking. Milton (43) has reported that low dbses > 

of nicotine considered to be in the smoking range increased blood sugar and • 

mobilized non--esterified fatty acids in cats due to increased catecholamine secretions. 
The possible involvement of other hormonal systems must however be considered 
in relation to glucose metabolism and the carbohydrate metabolic processes. 

Thus plasma glucocorticoid output (acute study) which also controls carbohydrate 
metabolsim was stimulated probably as a secondary effect of catecholamine 
release. Recent reports (44) have also cited the "high”' concentrations of 
nicotine inhibit glucose-induced insulin secretion, while "lower" doses 
stimulate insulin secretion. Our histological study of the pancreas should 
probably evaluate the effect of nicotine on this endocrine gland. 

'To date, as indicated in accompanying progress reports etc., acute 
edininistration of nicotine to the spontaneously hypertensive rats stimulated .. ‘ 

adrenocortical (corticosterone) and adrenomedullary (catecholamine) release - 
along vith mobilization of FFA and increased glucose and cholesterol levels ' “ 

responses probably due to- increased catecholamine output. One questions 
whether the significant depletion noted in K+ ( 76 ) levels by the larger dbse 
at 30 minutes and both doses at the 1 hour interval may possibly be the result 
of a nicotine-induced release of mineralocorticoid hormones. 

Evaluation of the effects of prolonged administration (6 weeks, and 29 
weeks) revealed in general no evidence of pronounced or restrained hypertensive 
effects on systolic blood pressures of the nicotine treated spontaneously 
hypertensive rats. In contrast, the SKR group showed consistent 

trends of hypotensive effects which at times were statistically significant 
during the 29 week oral administration period. 

In general, oraJb nicotine administration showed pronounced* decreases in 
the body weights of the treated spontaneously hypertensive and normotensive rats. 
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Item Brief Description of Specific Reseatrch Aims 

’ * I 

As, indicated in.the'progress-report l30tli the test SHR and KR groups revealed 
significant increases in the relative adrenal weights (29 week study). No . 
consistent findings were observed in the other relative organ weight analyses- " V. 

[' r/It is evident that the test spontaneously hypertensive rats (6 and 29 ‘ 

week studies) shoved significant decreases in plasma cholesterol levels hut no “ * 

comparable alterations in plasma FFA titers. A trend of similar decreases 

in the cholesterol levels of the test nomotensive rats after 29 'weeks of “.v 

treatment was not significant- After 29 weeks, significant decreases were * 

observed in "the plasma glucose levels of the nicotine treated normotensive 

rats but smaller decreases in the SHR group were not statistically significant. '• '* 

One qjuestions the possible differential effects of nicotine on the regulation of ^ 

adrenocortical, adrenome dull ary and insiilin secretory processes in the ‘ *_• 

spontaneously hypertensive and normotensive rats- * • 

• The following investigation therefore has several continuing objectives: - 

* 1. To further study possible differential effects of prolonged administration ‘ 
of nicotine on systolic blood pressure responses of spontaneously hypertensive 
and normotensive rats. , 

2, By various biochemical, organ weight and histological procedures to ' * 

evaluate differential effects of nicotine on adrenocortical (glucocorticoid 
and mineralocortiGoidOadrenomedullary (catecholamine), gonadal (iT-ketosteroid 
etc.), and the pancreatic hormonal systems, of the hypertensive and normotensive 
rats and their relationships to the possible development of hypertension ^ ‘ 

and pathology. 

3« As a result of significant decreases in the plasma cholesterol levels 
of the spontaneously hypertensive rats, to initiate a complete blood lipid 
profile study of the effects of nicotine in the SER and normotensive strains.. 

This would include plasma cholesterol (free and total), plasma FFA, triglyceride 
and phospholipid levels in addition to evaluating the comparative effects of nicotine 
on the amounts of stored body fa.ts. In' view of the oft-cited relationship of 
high blood cholesterol and lipid levels to the development of hypertension and- 
artherosclerosis, etc., this aspect should be of significant import. 

U, An additional continuing aim is to determine via macroscopic and 
histological observations the gradual etiological and progressive development 
of cardiovascular and related pathologies in the spontaneously h 5 rpertensive 
and normotensive rats either related to age or administration of nicotine. . 

- • The present investigators have published investigations with hallucinogens • ' 
such as lysergic acid diethylamide ('^^ 5 -^ 9 ) and mescaline ( 50 - 5 ^) on the 
metabolism behavior and endocrine function of rats and mice. 

Our Laboratory has also engaged in studies relatt^d to the effects of 
auditory stress ( 55 - 57 ), vibration stress ( 58 - 60 ), isolation stress ( 6 I- 65 ) as. 
well as behavioral, metabolic and ph 3 ,'’siological differences in audiogenic-seizure 
suseptible vs. resistant rats ( 66 - 68 ) and the excitable homozygpus-whirler vs- 
normal, heterozygous-whirler mutant mice (69-75). The various behavioral, 
biochemical and endocrine studies have indicated heightened metabolism rates, 
increased adrenocortical function and, in general, inhibited gonadal activity in 
the whirler mice- These may be symptomatic and correlated with physiological and 
neuronal changes responsible for the wild, circling, locomotor activity. 

Biochemical alterations have indicated significantly increased plasma corticosterone 
( 72 , 73 ), adrenal corticosterone (72, 73) and adrenal catecholamine levels (73) 
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'Item # 7 . Brief Description of Specific Reeerch'Aims 

> _ » . , _ 

KS 11- Drccreii/ oc.*.* T>ikc cr.-“ r^j t t*v'> 

accompanied “by significant alterations in carbohydrate metabolism ( 72 , 73 * 75 ) (i*e., 
lower plasma glucose and liver glycogen levels). Although total plasma protein 
levels were significantly reduced due to depressions in ^ 1 2 ^beta and gamma 
globulins, albumin levels were significantly higher (72). ' ^ • 


'In the budget for permanent eq^uipment etc., ve have listed items such as thin 
layer chromatography and furnace-ashing oven apparatus. ”If these items^are ’granted, 
the TLC equipment plus our existing tools will enable us to determine plasma and 
adrenal disoxycorticosterone levels for assay of mineralocorticoid output in the 
nicotine treated and control spontaneously hypertensive and normotensive animals. 

'In addition, the TLC equipment will enable us to extract and assay nicotine and 
metabolites of nicotine, i.e. cotinine from the treated animals. 

The ashing oven will enable us to do PBI studies and'measureuthyroid* function 
and activity in the test and control SH and normotensive groups. 
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Item' #8. Brief Statement of Working Hypothesis 


doses of nicotine than the Sprague-Dawley strain. Nicotine lovered the hlood 
pressure readings of Sprague-Davley renal hypertensive rats (32). 

The capacity of nicotine to diversely effect hlood pressure via the 
sympathetic and/or parasympathetic system, certain vascular chemoreceptors, -i. 

'and/or ganglionic blockade renders it difficiiLt to completely differentiate 
between neurogenic and hormonal mediating influences on blood pressure regul¬ 
ating mechanisms. ' . ^ . . - . 

‘ - Correlative studies of alterations in plasma glucose, Na"*" and as well 

as a detailed assay of the blood lipid: profile (cholesterol, FFA, triglycerides 
ari<i phos’p’holipids) at various time and: period’s should contribute knowledge 

concerning the fundamental basis and development of essential hypertension, 
cardiovascular diseases and associated- pathologies, etc. 
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Item #9* Details of Experimental Design and Procedures 


The effects of nicotine on systolic blood pressure, body weights, 
biochemical parameters, endocrine function' and cardiovascular pathologies, etc, 
will be studied in test and control groups- of 4 age levels (4 weeks, 6 months, 1 year 
and 1^ years). Body weights will be measured weekly and food consumption of aliquot 
groups will be recorded weekly. Blood pressure readings of the respective test 
and control experimental groups will be recorded after the first and 2nd weeks of 
nicotine administration and on. alternate weeks thereafter. 

At appropriate intervals prior to sacrifice urine collections will be 
obtained from the test and control spontaneously hj-pertensive and normotensive 
groups to evaluate urinary l7-ketosteroid (77) and urinary catecholamine (78) 
output. The following schema presents the format and population sizes of the 
various experimenteil studies: - - . . , • . . 

Protocol: Four groups of SHE and NR to he sacrificed 
after k wrecks, 6 months, 1 year and 1^ years of nico¬ 
tine alkaloid administration (subcutaneously, twice 
daily in slow release preparations; dose 2 . 28 'mg/kg/day. 

Group I: 4 weeks Test SHR- 30 rats 

Control SHR- 30 rats 
Test NR- 30 rats 
Control NR- 30 rats 
Total- 120 rats 

Group II (6 months). Group III (l year) and Group IV 
(l^ years) to consist of larger initial populations 
(35'pe 3 ; group) to* compensate for experimental deaths. 

Total rats for the 4 groups-480 rats. 

__ During the course of the respective experimental investigations at 

appropriate intervals, test and control SHR- and T^R will he sacrificed by rapid 
decapitation (Harvard decapitator) and blood samples will be collected in hep¬ 
arinized beakers for plasma corticosterone (79) glucose (8o), total protein (8l)' 
and and K'*’ (82) assays. In addition, aliquot plasma samples will be anal¬ 
yzed for total cholesterol (83) and fcee cholesterol (83), plasma FFA (84), tri¬ 
glyceride ( 85 ) and phospholipid (86) titers. The adrenals will be rapidly ex¬ 
cised, trimmed of fat and connective tissue and weighed prior to adrenal corticos¬ 
terone ( 87 ) and adrenal catecholamine (88-) analyses. Thus, the various biochemical 
tests associated with organ weights and histological data will fiurnish information 
concerning the responsiveness and differential effects of nicotine on the spon^ 
taiieously hypertensive and normotensive rats. The assays vi31 yield insiight into 
adrenomedullary (catecholamane), adrenocortical (glucocorticoid and mineralocor- 
ticoid) and possibly gonadal (androgenic 17~ketosteroids)' and the hormonal in¬ 
fluences on glucose, fat and and K*^ metabolic and regulatory processes, etc. 
Histological preparations of the pancreas and pituitary will yield further inform¬ 
ation concerning their respective hormonal products,. During the various autopsy 
periods care will he exercised to check for gross pathologies and to approximate 
amounts of intradermal fat in the respective test- and control groups. Such organs 
as the adrenals, heart, liver, spleen, thymus, kidneys, testes, seminal vesicles, 
lungs and brain will be removed for organ weight analyses, in axidition to being 
checked for gross pathology. All organs will be weighed on a Sartorius Selecta 
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Item' /?9- Details of Eicperinental Design and Procedures 

Balance to^the “ueafest " "Histological''preparations Vill' te made "'of "the 

“-heart, aorta, pulmonary artery, renal hlood vessels, mesenteric blood vessels, 

' testes, liver, lungs, brain, eye, pancreas, and pituitary to determine the extent 
^-and presence of either associated cardiovascular pathologies, hormonal functions 
' and possible effects of nicotine administration in» the SHR and NR groups. 

Based on gross and microscopic observations, the animals vill be examined for 
---cardiac infarctions, (scarring and hypertrophy), periarteritis nodosa, nephrosclerosis 

cerebral hemorrhage, lung involvement, etc. - - ' .- . 

Depending upon, specific requirements, tissues and organs vill be fixed 
in 10^ formalin or Bouin^'s fixative and stained after sectioning vith* hematoxylin 
and eosin or corresponding appropriate stains (i.e. van Gieson’s strain, elastic- 
van Gieson’s stain, PAS stain and elastic-PAS stain, fat stains, etc,). 

All blood' pressure^ biochemical, organ veight, etc. data vill be anailyzed 
for statistical significance by standard t test and variance procedures ( 89 ) whenever 
appropriate. Correlation procedures ( 89 )' vill be used to analyze i.e,, cholesterol 
and blood pressure values, etc., to determine the direct or inverse relationships 
of the various, biochemical parameters with hypertension or nicotine administration. 
The laboratory has available a Cogito 566 PR model calculator (Marchant)- as veil as 
a Friden 130 Electronic Calculator for computation of the data. In addition, the 
laboratories has available, the facilities of the Long Island University, 

Brooklyn Center, Computer Center. The Computer Center has an IBM Model No', 1130-3C 
computer and accessories available for the statistical analyses. 

Thus, this detailed biochemical, endocrine, histologicaJL and pathological 
series of investigations should aid in detemining short and long range effects 
of nicotine on physiological and hormonal processes of spontaneously hypertensive 
and normotensive rats. The investigation* should aid in clarifying present incon¬ 
sistencies and ambiguities concerning nicotine in relation* to blood pressure, blood 
lipid profile, etc., and their pathological implications. This study should pos^ 
sibly resolve questions concerning harmful, neutral or beneficial aspects of nicotine 
intake to man and perhaps yield information pertinent to essential hypertension. 
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Item H 10. Space and facilities available 


tary needs. Adjacent to the animal room are 2 storage rooms approximately 5'xlO* 
(50 sq. ft.) and 5^x13’ (65 sq. ft.). These are used to store food, shavings and 
other sundry supplies. Also adjacent- to the animal quarters is a behavioral study 
room 7 *xl 2 * (84 sq. ft.)* used for O 2 consumption, locomotor activity and other 
studies vhen required. This room permits animals, to be observed and studied in¬ 
relative quiet. A separate room IQ'^xlT' (ITO sq. ft.) removed from* the animal 
room by a corridor and 2 doors serves as office space and area for auditory stress 
studies. This separation prevents extraneous noise from bells, etc., to reach 
and distxirb animals in the animal quarters. A vashrooiri', approximately 12’xlT’ 

(204 sq. ft.) contains an automatic-spray washing machine and sinks which a-re 
used to sterilize and cleanse cages and water bottles. The main research lab¬ 
oratory approximately l 6 'x 50 * (800 sq. ft.) is provided with desks, table tops, 
cabinets and much of the equipment cited above. This room contains 3 water-sinks 
and is the area where autopsies, hematological, histological, and biochemical 
tests are performed and where calculations are done. 

b) Institute of Pathology 

Downstate Medical Center, S. U. N'. Y. 

450 Clarkson Avenue 
Brooklyn, N. Y. 

At the Institute of Pathology, laboratory rooms and equipment are 
available for sectioning and automatic fixing’ and staining of the preparations 
and slides. They consist of microtomes, auto-technicons,, microscopic equipment, 
glassware and accessory supplies. Ani electron nicroseope and fluorscent ap¬ 
paratus are available if these techniques are needed. 


Source: https://www.inclustryclocuments.ucsf.eclu/docs/kpvmOOOO 


1003541971 



-20- 


Item # 13. Publications 


For a F.ore conplete list of some of the Laboratories 6 l publications, see 

^ Metabolic and Endocrine Effects of Lysergic Acid Diethylamide (LSD-25) on 
' Male Rats, k. S. Weltman and A. M. Sackler, J. Endocrin. 3^':8l-90, 1966 . 

Effects of Levels of Audiogenic-Seizure Susceptibility on* Endocrine Function 
of Rats, A. S. Weltman, A, M. Sackler and H, Ovens, Physiology and Behavior 

' 3:281 - 284 , 1968 . 

Mescaline Hydrochloride Effects on the Endocrine Activity of Male Albino' Mice, 

‘A, Stanley Weltman, Arthur M* Sackler and Ralph Schwartz, Experimental Medicine 
—and Surgery 26: Nb, U, December 1968 ', - . 

Pre-inaternal Isolation Effects on Behaviour and Endocrine Function of Offspring, 
A. M. Sackler, A. S. Weltman, R. Schwartz and P‘. Steinglass, Acta Endocrinologica 

62:367-384, 1969 . 

Metabolism Rate, Biochemical and Ehdocrine Alterations in Male Whirler Mice, 

A. S* Weltman, A, M. Sackler, A. S. Levis and L* Johnson, Physiology and 
Behavior 5:17-22, 197i0. 

Metabolic and Endocrine Aspects of the Whirler Ntutation in Maile Mce, A. S. 
Weltman and A. M. Sackler, Acta Endocrinologica 64:347-358, 197^5* 

Effect of Mescaline HCl on Resistance of Male Mice to Histamine Stress., A. S. 
Weltman, A. M*. Sackler and L* Jo Hinson, Journal of Pharmaceutical Sciences 59: 

1659 - 1661 , 19 T 0 . 

Plasma Protein and Free Fhtty Acid Levels, in Male Whirler Mice, k. S. Weltman, 

A. M. Sackler and G. 0*Connor, EXperientia 27:878, 1971. 

Nicotine Effects in Spontaneously Hiypertensive Rats (SHR) , A. S. Weltman, V. 
Pandhi, S.D'. Kraus and L, Johnson, Fed. Proc. 32 ; No. 3, 806 , March 1973. 
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Blographical sketchec of all principal and professional personnel: 


A. Sm-LEY WEm'AlJ 
Born: 

redacted 

1. Education ^ . y 

* ’ ErooKl^Ti College^ Brooklyn^ Hev York B.A, ^ 19^1 

Columbia University, Nev York, New York 19^9- 

University of ilissouri, Columbia, Mo, Ph.D, ~1956 


Biology and Chemistry 

Zoology 

Zoology 


2, Experience 


Institution 

Nature 

Year 

Laboratories for Therapeutic 
Research^ BrookljT^ College of 
PbarT^acy 

' Endocrinological^ Physiological 
& Pharracological Research 

1956 to 
present 

University of Missouri * 

Graduate Research Assistant 
(Zoology^ Histology^ Genetics) 

1952-1956 

U.S, Army 

Ifedical S: Surgical Technician 
(Anesthetist) 

I943_19i;6 

Beltsville Research Center 

Endocrine Studies 

1942-1943 

Fort Totten Hospital^ 

Laboratory Analyses (Hematology, 

Urine Analyses and Blood Cheraistry)* 

1941 


3, Background 

Dr. Veltman is a staff member of the Laboratories for Therapeutic Research and 
Associate Pi'ofessor of Pharmacologj^ and Research at the Brooklyn College of Pharmacy, 
Long Island University, BrookJ.iT!, New York 11216, and an Associate Professor of the 
Graduate Faculties of Long Island University, ErookliT Center, Zeckendorf Campus, 
Brooklyn, New York 11201. 

Br, Velt?nn had been involved in investigations at the Eeltsville Research 
Center, Eeltsville, Ihryland, of hoi-mone assays of goriadatropins, estrogens, 
pituitary extracts, etc. The various studies at times involved hj-pophyectoma.es, 
gonadcctoaics and adrenalectomies of laboratory animals. 

Acadoraicnlly, he is presently engaged in physiological, endocrinological, 
pharmacological and bioche.mical reseai'ch. In addition to research be Icctvircs in 
physiology, zoolog,- and pharracology and acts as a sponsor for students involved in 
graduate research programs ia Eiolcgy. D'uring the years of acadeiric learning, re¬ 
search and teaching at the \-arious institutions as veil as experiences in Army 
Hospitals end Beltsville Reseai’ch Center, Dept, of Agriculture, he has become 
knowledgeable in the areas of zoology, physiology, genetics, biochemistry, etc. He 
has in;;tructcd the biolo.gists and staff in the teehniq.ucs used tO'measure and calculate 
locomotor activity. Op consumption, audiogcnic-seir.ure susccptihilluy, white blood 
cell counts, cstr'us cycle, autopsy proccdva-cs, as well as other techiriqucs to be 
used in this study. All staff members rcali::c the strict requirements ncoued in the 
cax-c and miiintcnance of animals for proper scientific research. Ho has instructed 
and worked with the biochemist in verifying the a-nlidity and applicability of the 
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• fV'biochemical procedures to be utilized in' this proposal. In cany instances, the 
••-^c Taridus publications include the techniques which have been cited. Re spends 
three hours per veeh in teaching, instrucxion and’ adninistrative duties. -• 


■ Affiliations 


' Br. Veltrn 2 .n i<s a member of the 


‘1 ' In the past. Dr. Welt*man and members of the research team of the Laboratories ' “ -J 
for Therapeutic Research have published investigations involving trUnouiJLizins . ‘ 
agents^ hallucinogenic compounds (LSD- 25 i mescaline), audiogenic-scizure suscepti¬ 
bility; auditory stress, vibration stress and vhirlcr nice, etc. These studies have 
been concerned vith behavioral, ^biochemical, body gro'.rth and endocrinal effects pro¬ 
duced by the various pharrracological agents, stress or mutant characteristics.*'^ > 

Dr. Ve3.tnan has assisted Dr, Shirley D. Kraus periodically in teaching the Physiology 
'coiirse at Ercokl:^^! College of Pharmacy. An integral part of the Physiology laboratory 
* is devoted to study of the"effects of pharmacoiogical agents (i.e., epinephrine and y. 

■ acetycholine) on systolic blood pressure of rats using a Physiograph 6 Kodel. 
:Eepresentative publications by Dr. Weltmsin follow: 


Sachler, A.?',; Veltman, A.S. and Sackler; R.H,: Effects of Tranquilizing 
'v':\ Agents on the Resistance of P\ato to> Elstamine Stress. Ito^ture 183 : 696 - 697 .^ 1959. 

^ 2. Jurtshuk, P., Jr.j Veltman, A,S, and Sachler, A.M.: Biochemical Responses of 

Rats to Auditor^'" Stress. Science 129:1^^^-1^25, 1959. 

\ ; 31 Sadler; A.}!.; Wcltman; A.S.; Bradsbavr; M. and Jiirtshuh, P.; Jr.: Endocrine 
—'Changes Due to Auditory Stress. Acta Endoorinologica 3i:^05“^lS; 1959. 

•.T-A If, Sadler, A.M, Weltman, A.S.; Bradshav, M, and Ueilman, F,: The Effects of 
“yiv Reserpine bn Histamine Tolerance and Endocrine Organs of the Rat. Acta Endo- 
'.7-'“} crinologica 3 ^: 619 - 620 , i 960 . - . _ . V . ' . . 

; .-fv ' . ‘ ‘ . * ' • 

5 , ' SaciuLer, A.M., Veltman-, A.S. and Jtjrt.shul':; F.; Jr.: Endocrine Aspects of 
Anditoiy Stress, A.erospace Medicine 3i:7^9-'759^ i 960 . 

^ 6 . Sadler, A.M., Veltran, A.S. and Jurtshuk, ?., Jr.: Effects of Splenectomy 
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iicoTiin: EiTEcrs m spcttakeouslt kyfeststsive rats (sro), 

A.S. VeltSLfcn., V P>.ndAi*. S D. Kr«.U5 and L. Jchnaor*. lAb*. 
Ilxer»F#utl.G Ret., BrocjLlyn Coi. of PhsjnrAoy» Lcr.g IslJkr.d-UtdV., 
BrooUrti, ll.Y. 11«16 

The •ffccts of nicotine in EAture ule SKH After a slosle 
• .e. dose And After 6 vke of orAl‘ IntAke were noted. In the 
Acute study, rmti were lAcrlflced JO itin. After In^ectloni of 
0.5 or 1.0 stc/ks of nicotine or sAiiae. The 1.0 dbse 

caused significant Increases in plasaa corticosterone. Slgnif. 
depletions were found In adrenal corticosterone and epine¬ 
phrine along with elevations inplasaa FFA. The 0l5 a«/kg 
dose caused soallter, non-significant changes. Xo algnlf. 
changes Ih plasaa ha, K or cholesterol levela were found with 
either dose. In the subacute study, test rata were given 2.2 
»g/kg of nicotine orally 1*1 water per dhy for 6 wks. This 
represents a "tvo-paca-a-day*’ dose of ciootloe. A transient 
Increase In systolic b p taken at 2U hrs. waa slgnlf. In¬ 
creases observed after the lat and 2Qd wJes. v«re not lignif., 
nor were decreases at the •♦th and 6th wks. During the first 
5 wks., the test rats had significantly lover body vts. than 
controls but the differences beeaae gradually less. At the 
6th Vh, there was no slgnlf. diff. between'the 2 groups. At 
sacrifice, plasna cholesterol levels were slgnifIcantly lower 
Iq the test rats but there were nO'Sl'gnif. differences in 
other biochesucal analyses or organ wxs i liver, thyirus, adre¬ 
nals, testes, k,d.Teys, heart, etc.). By the 6th vk, the test 
rats appeared to accezLaodate to nicotine. ('Supported in part 
by CTR Gra.nt d33> 
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